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Excellon  Automation 

A  Division  of  Excellon  Industries 
23915  Gamier  St..  Torrance.  Ca.  90509/(213)  325-8000 
Sales  and  Service  in:  England  •  France  •  Scandinavia  • 
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INTRODUCINO  -  GAROINER  AQUASOLV  FLUXES 
FOR  LOWEST  iOlMIC  CONTAMINATION  OF  PCB’s 

I  ^ 


Uni-Drill  gives  you  small- 
run  production  rates  up  to 
250.000  holes  a  day . . . 
with  minimum  capital 
investment.  ■  The  single¬ 
spindle  drill  takes  a  stack 
of  boards,  pinned  to  either 
template  or  negative.  Drill 
cycles  upward  from  below 
when  conical  stylus  centers 
on  template  or,  with  nega¬ 
tive,  centers  in  optional  pro¬ 
jection  scope.  ■  The  indis- 
pensible  UNI-DRILL  is  basic 
for  large  or  small  producers. 
For  details  call  or  write 
Dick  Hogan,  VP/Sales. 


Tests  made  to  evaluate  soldering  quality, 
ease  of  residue  removal  and  degree  of 
cleanliness  obtainable,  have  repeatedly 
shown  that  the  soldering  quality  of 
AQUASOLV  FLUX  is  better  and  more 
constant  than  that  of  activated  rosin 
flux.  It  is  easier  to  remove  the  residues 
from  AQUASOLV  than  those  of  activa¬ 
ted  rosin.  Finally,  the  degree  of  cleanli¬ 
ness  obtained  is  higher  for  AQUASOLV. 
When  an  activated  or  mildly  activated 
rosin  flux  is  used  for  soldering  a  PCB,  a 
whole  battery  of  tests  is  needed  to  as¬ 
sess  the  cleanliness  achieved  after  the 
removal  of  soldering  residues.  In  using 
GARDINER  AQUASOLV  FLUXES, 
the  degree  of  cleanhness  achieved  on  a 
whole  production  batch,  before  drying, 
can  be  readily  assessed  by  monitoring 
the  resistivity  of  the  final  state  rinsing 
waters  returning  to  the  ion  exchange 
system  or  reverse  osmotic  system. 

For  more  information,  please  send  for 
reprint  of  published  article  on;  "Water- 
Soluble  Fluxes  vs  Rosin  Fluxes  for  Soft- 
Soldering  of  Electronic  Devices" 


QAROIIMER  SOLDER  COMPANY 

DIV  GARONER  METAL  COMPANY 
4820  SOUTH  CAMPBELL  AVENUE 
CHICAGO,  ILLINOIS  BOB32 
phone:  312-847  0100 


GARDINER  AQUASOLV  FLUXES  are  for¬ 
mulated  with  most  of  the  same  basic  ingred¬ 
ients  used  in  rosin  fluxes;  alcohols,  organic 
acids  and  halogenated  salt  Unlike  the  rosin 
fluxes,  alt  the  ingredients  are  water  soluble 
and  their  reaction  products  with  the  metals 
involved  in  the  soldering  process  are  water 
soluble.  The  pH  (potential  Hydrogen)  of 
AQUASOLV  FLUXES  varies  between  0 
and  1.  Compared  to  activated  rosin  fluxes 
widi  a  pH  of  around  4,  AQUASOLV  fluxes 
are  at  least  a  thousand  times  more  effective 
in  dissolving  the  tarnish  films  that  cover  the 
metals.  This  property  permits  more  freedom 
in  preparation  for  soldering  of  metal  surfac¬ 
es,  and  genendty  can  make  up  for  the  lack 
of  uniformity  in  the  sur^^  preparation; 
hence,  less  touch-up.  The  condition  of  swn 
age,  prior  to  soldering,  need  not  be  as  rigor¬ 
ous  as  for  soldering  of  rosin  fluxes. 


WESTERN  DIVISION 
15525  HERON  AVENUE 
LA  MIRADA,  CALIFORNIA  0O63S 
PHONE:  714  S04  6350 


AQUASOLV  FLUXES  FEATURE  THESE  ADVANTAGES: 


•  WATER  SOLUBLE  FOR  LOWEST  COST  CLEANING 

•  EASIER  REMOVAL  OF  TARNISH  FILMS  FROM  METALS 

•  EASIER  REMOVAL  OF  SOLDERING  RESIDUES 

•  LOWEST  IONIC  CONTAMINATION  OF  Pea'S  IB 

•  EASIER  ON-LINE  TESTING  AND  CONTROL 

•  OSHA  AND  EPA  SAFETY  STANDARDS  llll 

•EASIER  RECYCLING  OF  CLEANING  X 

RESIDUES  OR  EASIER  DISPOSAL  CTRUII 

•  LESS  TOUCH-UP  OF  PC  BOARDS  ' 

•  EASIER  USE  IN  YOUR  PLANT 
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“Gold  Plating  Alternatives,”  A.  W.  Castil- 
lero,  April,  p.l60. 

“Ink  Selection  for  Electronic  Product 
Printing,”  William  E.  Maxwell  and 
William  A.  Hamill,  July,  p.93. 

“Low  Melt  Solder  Alloy  Adds  A  New 
Dimension  to  Soldering  Technology,” 
William  C.  Ward,  May,  p.98.  Part  1. 

“Organic  Additives  for  Pyrophosphate  Cop¬ 
per:  Panacea  or  Poison?”  Larry  E.  Hayes, 
June,  p.l02. 

“Plating  Chemical  Technology  Aims  at 
Reducing  EPA  Problems  and  Deposition 
Cost,”  George  King,  January,  p.59. 

“Solder:  Constitution,  Analysis  and  Behav¬ 
ior,”  Alvan  G.  Fitak,  July,  p.224. 

“Specifications  for  Inlay  Clad  Metals,” 
Technical  Materials,  Inc.,  July,  p.76. 

“Thermoplastic  PBT  Challenges  Thermo¬ 
set  Materials,”  William  Flaherty,  March, 
p.79.  Part  1. 

“Trade-Offs  in  Choosing  the  Right  Epoxy- 
Glass  Prepreg  for  Printed  Circuits,” 
Robert  C.  Carter,  July,  p.59. 

“Water-Soluble  Fluxes,”  Kenneth  W.  An¬ 
derson,  July,  p.82. 

Conferences  and  Exhibitions 

NEPCON  ’77  West  Product  Preview,  Janu¬ 
ary,  p.95. 

NEPCON  ’77  East  Product  Preview,  April, 
p.59. 

SEMICON/West  ’77  Product  Preview, 
May,  p.51.  Part  1. 
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•  Eliminate  multi-Iai>er  board  when  used  with  two 
sided  board;  provides  Vcc  and  ground  with 
distributed  capacitance  and  low  inductance 

•  Higher  packaging  density)  with  greater  design 
freedom 

•  Low  cost  —  fast  delivery  of  stock  standard  designs 

•  Custom  parts  available  in  4  weeks  or  less 

Also  NEW  Clip  Bus  for  .025"  square  w/w  pins 


LOGIC  DYNAMICS.  INC. 

16709  South  Gramercy  Place 
Gardena,  California  90247 
(213)  770-8151/TWX  910  346-6928 
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Digital  Graphics  Limited 
90  Don  Park  Road 
Markham,  Ontario,  Canada 
L3R  1C4 


Computer  Generated  Artwork  has  done  more  to 
improve  the  quality  and  turnaround  of  Printed 
Circuit  Boards  than  any  other  process.  Where 
does  Quality  Control  start?  Design!!! 


At  Digital  Graphics  Limited  the  Color  Coded 
Gridded  Layout  says  it  all.  One  input  (Color 
>  Coded  Gridded  layout)  from  your  drafting 
department  will  result  in  all  the  necessary 
documents  such  as:  Component  &  Solder  Side 
Artwork,  Drill  Graphics,  Solder  Resist  Mask, 

Silk  Screen  Marking,  N/C  tapes.  Assembly  8» 
Detail  drawings.  Digital  Graphics  will  even  supply  , 
you  with  Instruction  manual,  grids,  templates,  f 
pencils  and  erasers  in  order  to  simplify  the  L 

design  layout.  h 


If  you  are  overloaded  or  require  design 
services.  Digital  Graphics  Limited  will  also 
accept  schematics  and  deliver  to  you  etched 
boards  along  with  all  the  necessary 
documentation.  All  this  is  available  to  you  on 
Predictable  Unit  Pricing. 

Call  us  for  an  estimate  or  visit  our  Service  bureau  t 
and  experience  first  hand  the  services  available  f 
from  Digital  Graphics  Limited.  L 

Toronto  (416)  495-9633  or  Telex  06-23761  ^ 
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The  most 
helpful  guide 
to  screen 
printing  for 
circuitboards 
is  yours . . . 
FREE! 

We've  just  published  a  10-page, 
2/color  illustrated  brochure 
featuring  the  latest  information 
on  etching  and  plating 
applications,  screen  printing 
inks,  epoxy  inks,  screen-making 
supplies  and  new  through-hole 
plated  board  production 
systems. 

The  booklet  is  concisely 
organized  into  easy-to-read 
sections,  such  as:  the 
advantages  of  alkali  removable 
etch  resist  inks  and  removal 
techniques;  production  of  plated 
through-hole  boards  and  hole 
plugging  procedure;  plating 
resists  and  plating  procedures 
including  pre-cleaning  and 
avoiding  common  problems; 
solder  resists;  epoxy  inks;  direct 
screen  making  emulsions  and 
screen  carriages.  Step-by-step 
application  procedures  are 
indicated  for  each  product. 

Write  for  your  Free  copy  today. 

The  Naz-Dar  Company  is  the 
world’s  largest  manufacturer 
of  screen  printing  inks  and 
supplies,  with  an  international 
dealer  network.  Can  we  be  of 
help? 

Products  that  perform  as  promised 
THE  NAZ-DAR  COMPANY 
1087  N.  North  Branch  St. 
Chicago,  Illinois  60622 
COMPAMT  312/943-8338 

New  York/Detroit/  Los  Angeles/Toronto 
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Connectors  /  Interconnection 

“Automated  Insertion  Machines  for  Pins 
and  Terminals,  “EPP  Staff  Report,  Octo¬ 
ber,  p.52. 

“Coaxial  Cable  Reference  Guide,”  Essex 
Group,  Telecommunications  Products 
Div.,  July,  p.248. 

“Fiber  Optic  Connectors:  Characteristics, 
Specifications  and  Assembly,”  Ronald  L. 
McCartney,  July,  p.246. 

“Fiber  Optics  for  Electronic  Interconnec¬ 
tion,”  Howard  W.  Markstein,  April, 
p.34. 

“Fiber  Optics:  A  Technology  on  the  Move,” 
Kenneth  J.  Fenton,  May,  p.C13,  Part  2. 

“Inlay-Clad  Alloys  Cut  Costs  of  Electrical 
Contacts,”  EPP  Product  Application 
Report,  January,  p.l40. 

“Interconnection  Via  Discrete  Wiring,” 
Linda  J.  Jardine  and  Stephen  E.  Gross- 
man,  October,  p.39. 

“Plastic-Shell  Connectors,”  George  John¬ 
son,  July,  p.243. 

“The  RF  Connector  Trend:  Smaller  and 
Better,”  Jerry  Nagy,  May,  p.C27,  Part 
2. 

“Semiconductor  Devices  and  the  Question 
of  Pluggability,”  Howard  W.  Markstein, 
October,  p.61. 


‘Using  Chip  Carriers  for  High  Density 
Packaging,”  John  A.  Bauer,  October, 
p.85. 

‘Zero  Insertion  Force  Connector  Designs 
Solve  High  Density  Interconnection 
Problems,”  Robert  Cobaugh,  May,  p.C6, 
Part  2. 


Microelectronics 

“Connecting  to  Gold  Thick-Film  Conduc¬ 
tors,”  S.  J.  Horowitz,  D.  J.  Gerry  and  R. 
E.  Cote,  November,  p.57. 

“Design  Automation  for  Complex  CMOS/ 
SOS  LSI  Hybrids,  John  W.  Smiley  and 
Paul  Ramondetta,  January,  p.66. 

“Designing  for  Minimum  Resistor  Current 
Noise,”  R.C.  Headley,  Dec.,  p.lll. 

“Dicing  Wheels  for  Wafer  Separation,” 
Raymond  Chow  and  David  Reis,  July, 
p.196. 

“Electron  Beam  Guns,”  Veeco  Instru¬ 
ments,  Inc.,  July,  p.l66. 

“G.E.  Extends  Automation  of  Thick-Film 
Hybrid  Production,”  Dr.  H.  J.  Gisler,  Jr., 
November,  p.105. 

“LSI  Design  Choices  for  Minimum  Cost,” 
Stewart  Herring,  Harold  L.  Scalf  and 
David  W.  Ford,  July,  p.l71. 

“Low-Cost  Conductor/ Resistor  Systems 
for  Thick-Film  Microcircuits,”  D.  W.  Roe 
and  G.  K.  Boyce,  February,  p.68. 

“The  Military  System  Manufacturer’s 
View  on  Microcircuit  Standardization,” 
John  H.  Williams,  April,  p.l33. 


BED  OF  NAILS 

TEST  FIXTURES  THAT  WORK 


•  VACUUM 
ACTUATED 

•  SILENT 


•  MECHANICALLY 
ACUATED 

•  LOW  RESISTANCE 
CONTACT 


•  DESIGNED  TO 

'  FIT  YOUR  TESTER 

YOU’LL  ALSO  FIND  THAT  OUR  FIXTURES  ARE  LIGHT  WEIGHT  AND 
EASY  FOR  YOUR  FEMALE  OPERATORS  TO  HANDLE.  OUR  STAN¬ 
DARD  STYLE  OF  TEST  PROBE  IS  VIRTUALLY  INDESTRUCTIBLE  SO 
THERE  IS  NO  NEED  TO  STOP  PRODUCTION  TO  REPLACE  NON¬ 
FUNCTIONING  TEST  PROBES. 


QUAL-PRO 

CORPORATION 


22541  S.  Normandie  Ave.,  Torrance,  Ca.  90501, 
(213)  775-8781  (213)  328-5570 
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with 

IITTERI-.  ® 

MiCRORiNSE^ 


CRITICALLY  CLEAN 
NON-CONTAMINATING 
LINE  HEATING  UNITS 

•  Less  than  1%  Ionic 
Change  through  heater 
(typically  unmeasureable) 

•  Outlet  temp,  to  100°C 
(95°C  Standard) 

•  Capacities  to  10  GPM 

•  Ten  years  of  proven  use  in 
micro-circuit  processing 

•  Electric  or  Steam  Pow¬ 
ered 

•  Available  in  Under-the- 
Bench,  Hang-on-the-Wall 
or  Free-Standing  Ver¬ 
sions 

J5-B  inc 

PRECISION  RO. 

DANBURY,  CONN.  06810 
(203)  748-5624 
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“Photoresist  Trends  in  Semiconductor  Pro¬ 
cessing,”  Donald  J.  Levinthal,  November, 
p.49. 

“A  Primer  on  Vacuum  Pumps,”  Kenelm  W. 
Doak,  July,  p.l45. 

“Residual  Gas  Analysis-Requirements  and 
Results,”  Russell  E.  Carr,  July,  p.l58. 

“Thick  Film  Screen  Printing  Equipment 
Survey,”  Donald  Ramey,  September, 
p.49.  Part  1. 

“Trends  in  CVD  Technology,”  Howard  W. 
Markstein,  May,  p.31.  Part  1. 

“Trends  in  Semiconductor  Lithography,” 
Howard  W.  Markstein,  March,  p.25. 
Part  1. 

“Vacuum  Deposition  Equipment  Trends,” 
Howard  W.  Markstein,  September,  p.36. 
Part  1. 

“Visual  Inspection  of  Masks  and  Wafers,” 
Howard  W.  Markstein,  November,  p.40. 

Packaging  Techniques /Components 

“Air  Movers  Today,”  Gordon  Taylor  and 
Berkley  Williams,"  January,  p.l53. 

“Burroughs’  E-4B  CPU  Packaged  for 
Severe  Environment,”  September,  p.81. 
Part  1. 

“Cold-Plate  Thermal  Design,  Analysis  and 
Sizing,”  Ira  M.  Leonard  and  Steven  V. 
Axelband,  October,  p.lOl. 

“Cold  Plates  and  Electronic  Packaging,” 
Ira  M.  Leonard  and  Steven  V.  Axelband, 
July,  p.209. 

“Conversion  to  Flat  Cable  Reduces  Labor 
Costs,”  EPP  Product  Application  Re¬ 
port,  January,  p.150. 

“Designing  an  Optimum  Heat  Sink  for 
Forced  Air  Cooling  of  Electronic  Equip¬ 
ment,”  M.  Tadmor  and  H.  Frenkel,  July, 
p.258. 

“Electro-Optical  Displays:  A  Packaging 
Component,”  Donald  Ramey,  April, 
p.45. 

“Mini-Pak:  A  Cost-Effective  Leadless  Chip 
Carrier,”  Sal  Acello,  June,  p.78. 

“A  New  Approach  to  High-Power  Micro¬ 
strip  Attenuators,”  Jerry  McNeal  and 
Larry  Gordon,  October,  p.l09. 

“Packaging  Aircraft  Engine  Instruments,” 
K.  Kivenko  and  S.  Rauch,  April,  p.ll7. 

“Packaging  the  B-1  Defensive  Avionics 
System,”  Peter  S.  Ingrassia,  June,  p.67. 

“Packaging  a  Direct  Writing  Recorder,” 
Nicholas  F.  Spinello,  January,  p.l46. 

“Packaging  for  the  Military  Environment,” 
Howard  W.  Markstein,  February,  p.36. 

“Resistor  Networks:  A  Packaging  Deci¬ 
sion,”  Donald  J.  Levinthal,  February, 

p.28. 

Printed  Circuits 

“Brush  Plating  Equipment  for  PC  Manu¬ 
facture  and  Repair,”  Robert  A.  Bieder- 
man,  July,  p.l8. 


Lfl5€RmflRK  910 

A  totally  new  method 
of  producing  permanent 
marks  on  small  or 
otherwise  difficult 
to  mark  products 

★  Non-contacting 

★  Clean  —  no  inks  used 

★  No  moving  parts 

★  Fully  automatic  operation 

★  Marks  rapidly  moving 
products 

★  Easily  installed  on  existing 
production  lines 

★  Can  produce  characters  as 
small  as  .010" 

★  Can  mark  uneven,  fragile, 
recessed,  porous,  glassy  or 
other  difficult  materials 

LaserMark  910  can  mark  your 
product  with  a  complete  code, 
image,  part  number,  etc.  with  a 
single  pulse  of  laser  energy 
lasting  about  one-millionth  of 
a  second. 

Production  rates  up  to 
36,000  units  per  hour  can  be 
easily  handled  by  the  910. 

• 

If  you  would  like  more  infor¬ 
mation  or  would  like  a  sample 
mark  applied  to  your  product 
please  write  or  telephone 
613-592-1460 


lJ=^mRRK 


A  DIVISION  Of  LUMONICS  RESEARCH  LTD. 
10S  SCHNEIDER  ROAD,  KANATA,  (OTTAWA), 
OUT.  CANADA  K2K  1Y3  TEL.:  613-592-1460 
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FLAT  CABLE  CONNECTORS 


Auto-Swage  low  cost,  precision  fit  square  con¬ 
nector  pins  provide  smooth  mating  in  female 
connectors  without  scoring,  scaling  or  shiving. 
Connector  lead-in  angles  in  both  flat  and  diag¬ 
onal  planes  can  be  uniformly  blended  together. 
Round  pins  and  connectors  with  wrap  tips  or 
mating  tips  are  available.  High  speed  produc¬ 
tion  with  in-house  gold  plating  is  our  specialty. 
Write  for  free  samples,  or,  send  drawings  and 
prototypes  for  a  fast  accurate  quotation. 


.•iL’:  ciiitc>-swa^c> 

•  »  »  •  PRODUCTS,  INC 

*•*•*  726  River  Road.  Shelton.  CT  06484  Tel -(203)  929-1401 
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hHO  .  WORLD'S  MOST  PRACTICAL  SOLDER  HAIMDLINO  TOOLS 


SOLDERING  + 

DESOLDERING  + 

RE  SOLDERING  = 


ELEMENTARY  TO  ELITE 


POWER 

HEAD 


144  PAGE  TRAINING  MANUAL 

IStSRAIIMINTA  ST  .  VAN  NUY%  CALIF  SIAM  KICIA// 

,.M«  P«0«ESL«»l(2tJ)».2.2.LA|J1l).73-„l,  ^  UU '  - .  . . ' 


“Design  Automation:  Applying  Computer- 
Power  to  PC  Layout,”  Howard  W.  Mark- 
stein,  June,  p.39. 

“Electrodeposited  Copper  for  Hi-Rel  PCs,” 
Paul  J.  Parikh,  March,  p.61,  Part  1. 
“Improved  Multilayer  Performance  with 
Polyimide/Glass  Laminates,”  Larry  E. 
Hayes  and  Rose  E.  Mayfield,  September, 
p.88,  Part  1. 

“PC  Exposure  Systems:  A  Survey,”  Donald 
Ramey,  June,  p.49. 

“PC  Masking  Tapes:  A  Survey,”  H.W. 

Markstein,  Dec.,  p.62. 

“Removing  Drill  Smear  with  Plasma,” 
Eugene  Phillips,  July,  p.l38. 

“Removing  Multi-Lead  Components  from 
Printed  Wiring  Boards,”  Herbert  E. 
Passler,  October,  p.96. 

“Solder  Masking  Solder-Plated  Circuits,” 
James  Wheeler,  June,  p.l07. 
“UV-Curable  Solder  Mask  Raises  PCB 
Quality,”  EPP  Product  Application  Re¬ 
port,  June,  p.l70. 

Production  Techniques 
“Aqueous  Cleaning  Systems,”  Arthur  L. 
Gillman,  July,  p.44. 


ANTI-SLIDE 

Stops  everything  from  slipping 
and  sliding  around— indts- 
pensable  in  assembly  work, 
tools  and  components  are 
playful  little  devils.  They  love  t  l' 
to  dance  or  play  hide  and  seek  ij 
on  and  around  the  work  sur- 
face.  ANTI-SLIDE  puts  an  end  t 

to  this  time  consuming  and 
wasteful  mischief.  This  unique  ' 

fully  washable  and  reusable 
plastic  material  holds  objects 
placed  on  it  as  if  they  were 
glued.  Components  do  not 
move  even  if  they  are  pushed. 

In  addition,  ANTI-SLIDE  acts 

as  a  noise  and  vibration  dampener.  No  other  even 
remotely  similar  product  exists.  Available  in  five  attrac¬ 
tive  colors. 


Rolls  can  be  cut  down 
to  any  desired  size 


All  inquiries  will  re¬ 
ceive  a  free  sample  of 
ANTI-SLIDE 


Send  Inquiries  to: 


International 
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SUITE  710*1180  SOUTH  BEVERLY  DRIVE*LOS  ANGELES,  CALIFORNIA 
90035 

Telephone:  (213)  879-1575,  TWX  910-490-2121 
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“Aspects  of  Toroidal  Transformer  Manu¬ 
facturing,”  Spencer  J.  Wood,  September, 
p.lOl,  Part  1. 

“Automated  Flame  Spraying  Cuts  Capac¬ 
itor  Fall-Out  Rates,  EPP  Product  Appli¬ 
cation  Reptort,  October,  p.ll3. 

“Automated  Insertion  Machines  for  Pins 
and  Terminals,”  EPP  Staff  Report,  Octo¬ 
ber,  p.52. 

“Automatic  Die  Swaging  Offers  Large 
Savings  on  Small  Parts,”  Steel  Products 
News  Bureau,  July,  p.l28. 

“Controlling  Potential  Static  Charge  Prob¬ 
lems,”  Phil  Kohlhaas,  January,  p.71. 

“Custom  Designed  Ultrasonic  Cleaning 
Equipment  Meets  Stringent  Cleanliness 
Requirements,”  EPP  Product  Applica¬ 
tion  Report,  October,  p.ll7. 

“Designing  for  Production,”  R.H.  Aires, 
May,  p.105.  Part  1. 

“Electrical  Discharge  Machining  Finds 
Electronic  Applications,”  William  Nys- 
trom,  April,  p.91. 

“Filtration  and  Purification  of  Solutions 
Used  in  Electronics  Manufacturing,” 
Jack  H.  Berg,  July,  p.l08. 

“PC  Component  Insertion:  Manual  to 
Automatic,”  H.W.  Markstein,  Dec., 
p.51. 

“Soldering  Iron  Tip  Cleaners,”  Jesse  C. 
Hood,  July,  p.22. 

“Yield  from  Lapping  Machines  Is  Increased 
With  Polycrystalline  Diamond  Limit 
Stops,”  EPP  Product  Application  Re¬ 
port,  April,  p.l38. 


SUNBANK  provides  dependable  solutions  to  your  connec¬ 
tor  and  accessory  needs.  Call  or  write  for  our  new  catalog 
loaded  with  helpful  information  on  our  complete  line  of 
CONNECTOR  ACCESSORIES. 


POST  OFFICE  BOX  6669  •  BURBANK,  CALIFORNIA  91505 

3110  WINONA  AVENUE  •  (213)  849-1191  •  TWX  910-498-2251 
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Multilayer  1%  Board 
Laminating  jPresses 


•  20  TO  600  TONS 

•  PLATENS  FROM 

8"  X  8"  TO  36"  X  36" 

•  SPECIAL  CAPACITIES 
TO  2,000  TONS 

•  Complete  cycle  controls 
includirtg  programming 

.  of  low  pressure, 
pressure  rise,  high 
pressure,  air-water 
cooling  and  air  purge 

•  Adjustable  pressure  rise 
controls  the  resin  flow 
through  the  laminate 

•  Intermediate  countw- 
balanced  platens  « 

•  Steam  or  electrically 


•  Flexible  "building  blo^"  modular  design  and  construction 
e  Cure  artd  cooling  cycles  controlled  by  timers  or  thermostats 
e  Aluminum,  steel  or  stainless  steel  platens  (for  up  to  1000**F 

operation) 

•  Temperature  uniformity  of  1 5°F  over  platen  work  area. 

•  6"  diameter  precision  test  gauges  for  accurate  control  at 
low  and  high  range. 


1100  John  Reed  Court 
City  of  Industry,  CA  91745 
(213)  968-9686  •  (714)  529-4925 


Now,  we've  pierced  through 
surface-test  problems. 


Leave  it  to  Ostby  and  Bar¬ 
ton.  We’re  always  on  top  of 
new  and  better  developments 
in  the  electronics  industry. 
And,  now,  we’ve  made  an¬ 
other  breakthrough— the 
Piercing  Flexiprobe. 

Designed  to  flex  on  irregu¬ 
lar  surfaces,  the  Pi  .arcing 
Flexiprobe  eliminates 
surface-test  problems  that 
can  produce  inaccurate  or 
negative  test  readings. 

When  your  test  fixture  is  ac¬ 
tivated,  the  Flexiprobe,  with 
its  unique  piercing  action, 
penetrates  solder  pads 
(piercing  virtually  any 
residue  left  on  the 


contact  area)  to  make  a  solid 
electrical  contact.  Then  it 
returns  to  its  original  align¬ 
ment-ready  for  the  next  test. 

For  eliminating  surface-test 
problems  then,  we’re  sure 
you’ll  agree  that  O  &  B’s 
Piercing  Flexiprobe  is  a 
penetrating  solution.  For 
further  information,  or  a  free 
Flexiprobe  sample,  fill  out  and 
mail  in  the  coupon  below. 


ostby  artd  barton  company 

487  Jefferson  Boulevard.  Warwick,  Rl  02686 
(401)  739-7310  TELEX-927573 


See  us  at  NEPCON  West  Booth  101 
Circle  92  on  Reader-Service  Card 
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Increase  your  PC  board  production... 

. . .  with  a  Wabash  Inline  Laminating  System.  Consists  of  an 
automatic  loader  on  its  own  wheeled  base,  a  hot  press  and  a 
cold  press.  Units  have  interlocked  electrical  systems  and  a 
common  hydraulic  system.  Can  effectively  cut  production  time 
by  50%  depending  on  materials  pnd  press  load.  Available  in 
tonnages,  platen  sizes  and  number  of  daylights  to  meet  indi¬ 
vidual  requirements.  Let  us  send  you  full  details.  Wabash  Metal 
Products,  Inc.,  1559  Morris  St.,  Wabash,  IN  46992.  Phone  219- 
563-1184,  TELEX  23-2451. 
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Soldering  /  W elding  /  Joining 

“Controlling  Solder-Pot  Contamination,” 
Howard  W.  Markstein,  January,  p.55. 

“Designing  Glass-to-Metal  Seals,”  Robert 
Matheson,  July,  p.l97. 

“Hot  Air  Leveling  for  Solder  Coated  PCs,” 
Donald  A.  Elliott  and  Berge  Baronian, 
April,  p.84. 

“Reducing  the  Low-Level  Incidence  of 
Solder  Shorts  in  Wave  Soldering,”  Ro¬ 
land  L.  Ruhl,  L.  Daniel  Metz  and  Ronald 
Heckman,  February,  p.82. 

“Solder  Coating  and  Air  Leveling  of  PC 
Boards,”  D.  Schoenthaler,  July,  p.24. 

Testing/  Measurements  /  Q  A 

“Advanced  Instrumental  Failure  Analyt¬ 
ical  Techniques,”  Stuart  M.  Lee,  Octo¬ 
ber,  p.72. 

“Aluminum  Bonding  Wire  Fatigue  Induced 
by  Ultrasonic  Vibration,”  Howard  K. 
Dicken,  May,  p.83,  Part  1. 

“ATE  Test  Techniques  for  Microprocessor 
PC  Boards,”  R.  T.  Szpila  and  J.  K. 
Skilling,  September,  p.T23,  Part  2. 


C, 


THIS  INERT 
GAS  OVEN 
PAYS  FOR 
ITSELF  IN 
GAS 

SAVINGS 

ALONE 


(AND  SO  DO  OUR  21  OTHER  MODELS) 

Whether  you  pick  a  1.5  cu.  ft.  bench  model  with  manual  gas 
control  on  up  to  a  sophisticated  24  cu.  ft.  chamber  with  auto¬ 
mated  programmed  operation  —  your  Blue  M  Inert  Gas  Oven 
can  pay  for  itself  just  in  gas  savings.  Not  to  mention  even  greater 
savings  by  avoiding  postprocessing  cleaning  and  other  costly 
operations.  For  use  with  non-flammable  Nitrogen,  Argon,  Helium 
and  CO2,  and  non-fiammable  forming  gas  mixtures. 

Temperatures  to  -*-316“C.  (-t-600°F.)  and  -f593°C.  (-t- 1100°F.) 
regulated  by  Blue  M’s  patented  proportioning  controls.  Heli-arc 
welded  gas-tight  superclean  stainless  interiors  and  overtem¬ 
perature  protection  typify  quality  features.  For  others,  write; 
Blue  M  Electric  Company;  Corporate  Headquarters:  Blue  Island, 
Illinois  60406. 


BLUE  M 
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INCREASE  SOLDERING  PRODUCTION 
10%  TO  40% 

_ with - 

LUMA 

Low  Voltage 
Resistance 
Solder  Tools 

for  perfect  soft  or  hard, 

"pin-point”  or  medium 
heavy  operations. 

Carbon  electrodes  concen¬ 
trate  instantaneous  heat  at 
the  solder  point.  No  cold 
joints. 

High  capacity  power  unit,  5  to  2500  watt,  (guc'onteed  for 
one  year)  draws  current  only  when  actually  soldering.  No 
warm-up  needed.  Permits  simultaneous  use  by  multiple  oper¬ 
ators,  thus  minimizing  capital  expenditure. 

16  styles  of  small,  light  electrode  holders  balanced  for  easy, 
tireless  handling.  Generate  negligible  heat  for  safety  from 
burns  or  fire  hazards.  Saving  on  solder  alone  can  pay  for  the 
equipment  in  a  year.  The  quick-changed  carbons  provide  an 
average  30,000  contacts  each. 

Send  for  complete  catalog 


TH[ LUMA  ELECTRIC  EQUIPMENT  CO. 

COINING  DRIVE  •  TOLEDO,  OHIO  43612 
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“Automated  Transistor  Thermal 
Resistance  Measurements,”  C.  D.  Root, 
April,  p.l46. 

“Comparison  Testers  Can  Check  All  Mem¬ 
bers  of  a  Microprocessor  Family  Logi¬ 
cally,  Electrically,”  George  King,  Janu¬ 
ary,  p.l60. 

“Computer  Test  Diagnostics  for  Memory 
Boards,”  Jack  Chase,  November,  p.ll2. 

“Digital  Testing:  The  Economics  of  Logic 
Simulation,”  Paul  W.  Accampo,  Septem¬ 
ber,  p.T14,  Part  2. 

“Electrical  Shorts  Result  of  Electro-Migra¬ 
tion  of  Gold,”  Howard  K.  Dicken,  March, 
p.51.  Part  1. 

“IC  Handlers  for  Elevated  Temperature 
Testing,”  George  King,  March,  p.35.  Part 
1. 

“Improper  Lead  Dress  Causes  Bond  Fail¬ 
ure,”  Heward  K.  Dicken,  June,  p.89. 

“In-Circuit  Testers  Find  Faults  Fast  in 
Populated  Boards,”  George  King,  Febru¬ 
ary,  p.44. 

“Leak  Detection  and  the  Matter  of  Inter¬ 
pretation,”  Donald  J.  Levinthal,  May, 
p.37.  Part  1. 

“Measuring  Electrical  Characteristics  of 
Silicon,”  Michael  H.  Christ  and  George 
E.  Moore,  Sr.,  July,  p.l86. 

“Microcircuit  Reliability  Assessment 
Through  Accelerated  Testing,”  David  E. 
Lehtonen,  July,  p.288. 

“Minimizing  Set-up  Costs  for  ATE,”  James 
Redditt,  July,  p.283. 

“Trends  in  PC  Board  Testing,”  Robert  E. 
Anderson,  September,  p.T6,  Part  2. 


SERHICO; 

•fUTXATWHSrSTSm  I 


SERFILCO 

SCKriLVW  f  •Pi/fipg 

FILTRATION 

GUIDE  •^nc^ssoRiis 

Tells  you  how  to  filter 
^  chemical  solutions!  Tj 

Tells  you  “what’s  new”  [  ** 

^  in  filter  equipment!  - - -  ! 

^  Helps  you  select  proper  Shows  you  how  to  select 

"  equipment!  ^  the  right  filter  cartridges! 

If  you’re  handling  corrosive  chemical  solutions  in 
your  plant,  you’ll  find  this  SERFILCO  FILTRATION 
GUIDE  a  handy  source  of  valuable  information.  It’s 
packed  with  helpful  suggestions  on  transferring  and 
filtering  of  all  types  of  chemical  solutions.  Folder 
contains  illustrated  information  on  all  Serfilco  Filtra¬ 
tion  Systems,  Pumps  and  accessories,  as  well  as 
operation  suggestions.  Filter  Cartridge  Selection  Guide, 
chemical  resistance  information,  etc. 

See  your  local  Serfilco  Distributor,  or  write  direct  to 


PENN  ENGINEERING  &  MANUFACTURING  CORP. 

DOYLESTOWN,  PENNSYLVANIA  18901 


T  Lco  HJWIN,  rtlNNbYLVANIA 
PHONE;  215-766-8853 /TWX:  510-665-9338 


Where  weld  s''***®  better.**PEM  studs 

CHnching  S'”*?*  T'oJection,  and  no  welding 
require  no  rust  p  pgsier  to  install  prop- 
equipment.  They  jjg  installed 

erly.  and  at  belnstllled  in  aluminum 

as  plated  studs,  c  as  well  as  pre- 

"ofomet  non-ferrous  ,,33 

(inished  ^^r^f^^^Kning  torques  improve 
than  Porfect.  tg  s  ®  attachment. 

tamer  than  weaken  stud 

... -i-  fesr  more  details. 


n 


Write  for  more  details. 

PEM* 

Self-CIlncM 

STUDS 
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Radiation  Curing  Buyer's  Guide 


1977  BUYER'S  GUIDE 
rOR  RADIATION  CURING 
AND  PROCESSING 


The  1977  Buyer's  Guide  for 
Radiation  Curing  and  Processing  , 
the  most  complete  directory  of 
worldwide  suppliers  to  this 
dynamic  industry  can  be  obtain¬ 
ed  FREE  by  subscribing  to  one  or 
more  of  the  following  publications: 

•  RADIATION  CURING 

•  JOURNALOF  WATER  BORNE 
COATINGS 

•  HIGH  SOLIDS  COATINGS 

•  JOURNALOF  RADIATION 
CURING 

For  more  information,  write  us  and 
ask  for  our  free  J-78  bulletin  or  com¬ 
plete  the  following  form; 


(Please  tvpe  or  print) 

Mail  to:  TECHNOLOGY  MARKETING  CORPORATION 
642  Westover  Road 
Stamford,  Connecticut  06902  U.S.A. 

Please  send  us  more  information  on  the  above  offer. 


1415  Waukegan  Road  Northbrook,  Illinois  60062 
(312)  498-1606  Telex:  253699 
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Your  design 
...inSweeks 
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High  Quality /Fast  Delivery 
Ceramic  Substrates 


•  96%  and  99.5%  AL2O3  and 
black  ceramics  substrates 

•  "True  Snap"  scored 
substrates  in  custom 
configurations 

•  No  tooling  charges  for 
square  or  rectangular 
substrates,  scored  or 
unscored. 


•  Low  tooling  costs  for  other 
designs 

•  Deliveries  can  begin  just  3 
weeks  after  we  receive 
your  order  &  drawing. 

•  For  high  volume  orders 
with  normal  delivery  our 
associated  company  in 
Taiwan  offers  low  part  price. 


Comco  manufactures  a  complete  line  of  abrasive  equipment, 
including  resistor  trimmers,  capacitor  trimmers,  wafer  bevelers, 
hole  drillers  and  micro  blasters. 

For  complete  catalogs  contact . . . 

Q  COMCO  INC. 

9421  leKair  Ave.,  Sun  Valley,  CA  91 352  •  (21 3)  768-5450 
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Puzzled  by 

High4emp*Sj\3l^ 
Electrical  Applications? 

Sauereisen  No.  8  For  Maximum  Resistance 
Choose  Sauereisen’s  No.  8  Electrotemp  Cement  for  the 
utmost  in  high  insulation  values.  It  sets  to  ceramic-like 
hardness  at  room  temperature,  is  an  excellent  conductor 
of  heat,  and  is  not  corrosive  to  resistor  wiring.  No.  8  with¬ 
stands  temperatures  to  2800  F.  It  is  unaffected  by  boiling 
water,  after  being  fired  to  2000  F.  Has  excellent  bonding 
properties  for  steatite,  other  electrical  porcelains,  and 
for  steatite  and  porcelain  to  metal.  Inorganic,  fireproof, 
no  health  hazards.  Quick  delivery.  Write  for  data  bulletin. 


“U.S.  Manufacturers  Finding  Need  for  CSA 
Certification,”  Donald  Ramey,  March, 
p.W12,  Part  2. 

Wire  and  Cable 

“The  Application  of  Fiber  Optics  to  Army 
Communications  Systems,”  Capt.  R.E. 
Dragoo,  Dec.,  p.ll9. 

“Braided  Coaxial  Shields  for  EMP  Protec¬ 
tion,”  J.W.  Ricketts,  J.  E.  Bridges  and  J. 
Miletta,  March,  p.W18,  Part  2. 

“Design  Guide  for  Fine-Wire  Flat  Cable,” 
Herbert  E.  Miller,  March,  p.W6,  Part  2. 

“Fabricating  Reliability  into  Flexible 
Printed  Wiring,”  Stephen  A.  Hays,  July, 
p.lll. 

“Third  Generation  Flexible  Printed  Wir¬ 
ing,”  H.  Ben  Snyder,  June,  p.95. 

Index  of  Authors 

Accampo,  P.W.,  Sept.,  p.T14 

Acello,  S.,  June,  p.78 

Aires,  R.H.,  May,  p.l05 

Anderson,  K.W.,  July,  p.82 

Anderson,  R.E.,  Sept.,  p.T6 

Axelband,  S.,  July,  p.2()9;  Oct.,  p.lOl 
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USED  PRODUCTION 
EQUIPMENT 

TYPICAL  SAVINGS  50%  TO  80% 

Wide  variety  of  used  and  demo  equipment  •  Immediate  delivery 

Hundreds  of  items  to  choose  from,  including: 

drills  •  scrubbers  •  wave  solderers  •  in¬ 
serters  •  N/C  equipment  •  flexowriters  • 
etchers  •  routers  •  eyeletters  •  shears  • 
degreasers  •  wirewraps  •  ovens  •  com- 
parascopes  •  exposurers  •  roller  coaters 
•  screeners  •  much  much  more  for  every¬ 
thing  from  prototype  to  high  production. 

SEND  FOR  FREE  USED  EQUIPMENT  CATALOG- 
INCLUDES  PRICES,  PHOTOS,  DESCRIPTIONS. 


NEW  LOCATION 
58  Rantoul  St.,  Beverly,  Mass  617  927  3322  I 
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Baronian,  B.,  April,  p.84 
Bauer,  J.A.,  Oct.,  p.85 
Berg,  J.H.,  July,  p.l08 
Biederman,  R.A.,  July,  p.l8 
Boyce,  G.K.,  Feb.,  p.68 
Bridges.  J.E.,  Mar.,  p.W18 
Carr,  R.E.,  July,  p.l58 
Carter,  R.C.,  July,  p.59 
Castillero,  A.W.,  April,  p.l60 
Chase,  J.,  Nov.,  p.ll2 
Chow,  R.,  July,  p.l96 
Christ,  M.H.,  July,  p.l86 
Cobaugh,  R.,  May,  p.C6 
Cote,  R.E.,  Nov.,  p.57 
Dicken,  H.K.,  Mar.,  p.51;  May,  p.83;  June, 
p.89 

Doak,  K.W.,  July,  p.l45 
Dragoo,  R.E.,  Capt.,  Dec.,  p.ll9. 

Elliott,  D.A.,  April,  p.84 
Essex  Group,  Telecommunications  Prod¬ 
ucts  Div.,  July,  p.248 
Fenton,  K.J.,  May,  p.C13 
Fitak,  A.G.,  July,  p.224 
Flaherty,  W.,  Mar.,  p.79 
Ford,  D.W.,  July,  p.l71 
Frenkel,  H.,  July,  p.258 
Gerry,  D.J.,  Nov.,  p.57 
Gillman,  A.L.,  July,  p.44 
Gisler,  H.  J.,  Jr.,  Nov.,  p.l05 
Gordon,  L.,  Oct.,  p.l09 
Grier,  J.D.,  June,  p.58 
Grossman,  S.E.,  Oct.,  p.39 
Hamill,  W.A.,  July,  p.93 
Hayes,  L.E.,  June,  p.l02;  Sept.,  p.88 
Hays,  S.A.,  July,  p.lll 


Fully  Illustrated  catalog  provides  complete  specifications  and 
prices  for  well  over  200  standard  Industrial  and  laboratory 
ovens,  furnaces  and  accessories  for  temperatures  to  2400°F. 
Describes  complete  line  of  laboratory,  bench,  cabinet,  truck, 
walk-in  and  conveyor  ovens;  industrial  and  laboratory  furnaces. 

Backed  by  over  25  years  of  engineering  and  manufacturing 
experience  supplying  custom  and  standard  heat  processing 
equipment  for  such  uses  as  baking,  drying,  preheating,  anneal¬ 
ing,  stress  relieving,  curing,  sterilizing  and  heat  treating. 


FREE  CATALOG 

OF  OVENS  AND  FURNACES 


0 


Specialists  In  Heat  Processing  Equipment 


THE  GRIEVE  CaRPORATION 


503  Hart  Rd..  Round  Lake,  IL  60073-312/546-8225 
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FASTER 


'  NEA  ER 


NEW  TWIST 


The  electrical  “Thru-Air  path  has  been  increased  on 
Kulka’s  Feed-Thru  terminal  boards  by  twisting  the  bottom 
terminals  45  degrees  to  the  longitudinal  axis.  This  design 
improvement  is  just  one  of  the  many  that  Kulka  is  con¬ 
stantly  making  to  insure  quality. 


PERMANENTLY 


T ry  new  all  nylon  one-piece  Weckesser  Ny- 
Grip  Cable  Ties  for  faster,  easier  banding 
and  harness  making.  Finishes  into  neat,  com¬ 
pact  job.  Once  it’s  locked  it’s  on  to  stay.  Also 
screw  mounted,  adhesive-backed  or  snap-in 
mounting  tabs.  Meets  all  applicable  Mil  Specs. 


A  NORTH 
AMERICAN 
PHILIPS 
COMPANY 


TIE  ONE  ON-ON  US 

Write  for  free  sample  packet,  literature  and  prices. 


COntPAA/YJnc. 


Chicago,  Illinois  60641  •  3121282-8626 


4444  West  Irving  Park  Road 


Tel:  914  644  4024 


520  S.  Fulton  Ave.,  Mt.  Vernon,  nY  10551 
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PLATING  RACKS 
FOR  PC  BOARDS 


Index  for  1977 


PC  PLATING  RACK 

Model  #CUS  has  a  copper  core  with  a 
stainless  steel  spline,  for  positive 
conductivity.  Stainless  steel  offers  both 
chemical  and  corrosion  resistance. 
Manufactured  to  your  specifications,  in 
any  dimension  and  number  of  stations. 


)  TWO  TIER  PC  ELECTROLESS 

^  PLATING  RACK  #20 

1.  Completely  fabricated  of  stainless  steel. 

2.  Perforated  channels  for  ease  in  draining. 

3.  Adjustable  to  18  inches;  13"  wide  x  24" 

^  high. 

4.  Will  accommodate  48  boards. 

5.  Welded  construction;  also  manufactured  to 

^  any  size  and  specifications. 

For  complete  details,  contact: 

TILTON  RACK  &  BASKET  CO. 

40  Pier  Lane  West,  Fairfield,  N.J.  07006 
Telephone  (201)  226-6010 
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NOW  YOU  SEE  IT, 


Headley,  R.C.,  Dec.,  p.lll 
Heckman,  R.,  Feb.,  p.82 
Herring,  S.,  July,  p.l71 
Hood,  J.C.,  July,  p.22 
Horowitz,  S.J.,  Nov.,  p.57 
Ingrassia,  P.S.,  June,  p.67 
Jardine,  L.J.,  Oct.,  p.39 
Johnson,  G.,  July,  p.243 
King,  G.,  Jan.,  p.59,160;  Feb.,  p.44;  Mar., 
p.35 

Kohlhaas.  P.,  Jan.,  p.71 
Kivenko,  K.,  April,  p.ll7 
Lee,  S.M.,  Oct.,  p.72 
Lehtonen,  D.E.,  July,  p.288 
Leonard,  I.M.,  July,  p.209;  Oct.,  p.lOl 
Levinthal,  D.J.,  Feb.,  p.28;  May,  p.37;  Nov., 
p.49 

Markstein,  H.W.,  Jan.,  p.55;  Feb.,  p.36; 
Mar.,  p.25;  April,  p.34;  May,  p.31;  June, 
p.39;  Sept.,  p.36;  Oct.,  p.61;  Nov.,  p.40; 
Dec.,  p.51  &  p.62. 

Matheson,  R.,  July,  p.l97 
Maxwell,  W.E.,  July,  p.93 
Mayfield,  R.E.,  Sept.,  p.88 
McCartney,  R.L.,  July,  p.246 
McNeal,  J.,  Oct.,  p.l09 
Metz,  L.D.,  Feb.,  p.82 


NOW  YOU  DON’T. 

. . .  because  most  REMOV-A-PAD  temporary  spacers  are  unique 
organic  polymers  that  wash  away  with  no  residue.  REMOV-A-PADS 
give  you  uniform,  reliable  spacing  under  your  components ...  and 
they’re  tough  enough  for  automatic  loading. 

TYPE  1  —  Now  the  only  100%  polymeric  pad  to  completely  dis¬ 
integrate  in  either  water  OR  chlorinated  and  selected  fluorinated 
rinsing  baths.  Dissolves  in  seconds.  Non-Ionic,  Non-Toxic. 

TYPE  AW  —  Dissolves  in  less  than  a  minute  in  warm  water.  They're 
also  soluble  in  alcohol. 

TYPE  CFX1  —  First  material  available  to  disintegrate  in  seconds 
in  any  Chlorinated  or  Fluorinated  rinsing  bath. 

REMOV-A-PADS  let  you  apply  final  coatings  uniformly,  without  in¬ 
terfering  with  the  free  circulation  of  air  around  components,  or 
the  repairability  of  multilayer  circuit  boards.  FREE  SAMPLES 
AVAILABLE,  indicate  your  washing  solvent. 


^  THE  CHEMICAL  TOOLS 

DYNALOYJNC. 

1  Great  Meadow  Lane  •  Hanover,  N.J.  07936  •  (201)  887-9270 
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WE  HAVETIHE  BEST  IN 

1  i 

FLAT  CABLE  pTREPPiRlS 


WRITE  US  ABOUT  OlR 

OUR  NEW  BLADE  STRIPP 
- 

They  are  designed  for  f 
and  most  other  insul|ti< 


MBLE  WHEEL  STRIPPER  and 


i 

fll  orti 
tioK. 


tiouad  conductor  with  PVC,  Mytov 
will  process  your  samples  inMr  ^  f 


laboratory  FREE  OF  tCNABE  ^d  send  you  the  results, 
with  our  recommenditileiii,  ‘‘T 


m3 


MJSHWIPC  SnUPPCR  DIVISION 

THe€RAS€R  COoiNc. 

RO.  BOX  1342  01IVA  DRIVE  SYRACUSE.NEW  YORK  13201 
PHONE  (315)454-3237  TEIEX:937442 
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Miletta,  J.,  Mar.,  p.W18 
Miller,  H.E.,  Mar.,  p.W6 
Moore,  G.E.,  Sr.,  July,  p.l86 
Nagy,  J.,  May,  p.C27 
Nystrom,  W.,  April,  p.91 
Parikh,  P.J.,  Mar.,  p.61 
Passler,  H.E.,  Oct.,  p.96 
Phillips,  E.,  July,  p.l38 
Ramey,  D.,  Mar.,  p.W12;  April,  p.45;  June, 
p.49;  Sept.,  p.49 
Ramondetta,  P.,  Jan.,  p.66 
Rauch,  S.,  April,  p.ll7 
Redditt,  J.,  July,  p.283 
Reis,  D.,  July,  p.l96 
Ricketts,  J.W.,  Mar.,  p.W18 
Rc>e,  D.W.,  Feb.,  p.68 
Root,  C.D.,  April,  p.l46 
Ruhl,  R.L.,  Feb.,  p.82 
Scalf,  H.L.,  July,  p.l71 
Schoenthaler,  D.,  July,  p.24 
Skilling,  J.K.,  Sept.,  p.T23 
Smiley,  J.W.,  Jan.,  p.66 
Snyder,  H.B.,  June,  p.95 
Spinello,  N.F.,  Jan.,  p.l46 
Steel  Products  News  Bureau,  July,  p.l28 
Szpila,  R.T.,  Sept.,  p.T23 
Tadmor,  M.,  July,  p.258 
Taylor,  G.W.,  Jan.,  p.l53 
Technical  Materials,  Inc.,  J>'ly,  p.76 
Veeco  Instruments,  Inc.,  July,  p.l66 
Williams,  B.,  Jan.,  p.l53 
Williams,  J.H.,  April,  p.l33 
Ward,  W.C.,  May,  p.98 
Wheeler,  J.,  June,  p.l07 
Wood,  S.J.,  Sept.,  p.lOl 
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HEYCO  \ 
Universal 
Bushings 
come  in 
these 
6  sizes. 


Heyco  Nylon  Universal 
Bushings  snap  lock  into  these 
6  hole  sizes  and  solve  most  of 
your  insulation  problems 
quickly,  efficiently  and 
inexpensively.  U.L  recognized, 
C.S.A.  approved. 


FREE  Test  Pack  is  yours  for  the  asking.  Send  for  it  today. 

HEYMAN  MANUFACTURING  COMPANY 


KENILWORTH,  NEW  JERSEY  07033 
(201)  245-2345  •TWX:  710-996-5986 


WAUKESHA,  WISCONSIN  53187 
(414)  542-7155  •  TWX;  910-265-3668 


Call  Toll-Free  (800)  558-0917  except  from  Wisconsin. 
If  calling  from  Wisconsin  use  (800)  242-0985 
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